Abstract Unilateral vocal fold immobility (UFVI) is a highly variable clinical entity that may be neurogenic or mechanical in origin. Patients with UVFI have varying degrees of voice, swallowing, and airway disturbance. The patient should be carefully evaluated, including thorough history, head, neck, and neurologic examination, and laryngoscopy, to determine the etiology of UFVI and the current level of laryngeal function. If the etiology cannot be determined, cross sectional imaging of the skull base through the mediastinum is recommended to evaluate the underlying cause. Laryngeal electromyography is most useful for predicting poor functional recovery and may affect the decision to proceed with early definitive surgical management. Formal swallowing testing is indicated for patients with dysphagia to identify aspiration.
Introduction
Located at the junction of the respiratory and digestive tracts, the larynx is a complex organ with essential functions in respiration, swallowing, phonation, and cough production. Normal laryngeal physiology depends upon highly coordinated motor function, and disruption of this elegantly balanced system by vocal fold motion impairment may affect any of the vital laryngeal functions. This article will review the causes of unilateral vocal fold immobility (UFVI) and present an approach to investigation of patients with this diagnosis. Thorough evaluation of the patient is essential to establish the etiology of UVFI, to assess the extent of dysfunction, and to determine the appropriate management.
Causes of Vocal Fold Immobility
The causes of UVFI may be broadly divided into neurogenic or mechanical etiology (Tables 1, 2 ). Evaluation and management differ substantially between these two categories, making it important to determine the cause of motion impairment and use accurate terminology. Vocal fold immobility describes motion impairment resulting from any cause, whereas vocal fold paralysis specifically implies vocal fold immobility because of neurologic injury. Although neurogenic dysfunction accounts for most unilateral motion impairment cases, the term vocal fold immobility should be used to describe cases of vocal fold motion impairment unless a neurogenic etiology is confirmed by either electromyography or a convincing clinical history of recurrent laryngeal nerve (RLN) or vagus nerve injury.
It is important to note that vocal fold paralysis does not indicate complete absence of neurologic activity; rather, the larynx has a propensity for re-innervation that is nonselective and typically does not result in meaningful vocal fold movement. Vocal fold paresis refers to hypomobility of the vocal fold that is neurogenic in nature, implying partial neurologic injury.
Injury to the RLN or vagus nerve may occur as a result of a wide range of etiology, including iatrogenic trauma, non-iatrogenic trauma, neoplasm, and systemic disease [1] [2] [3] [4] [5] . The lengthy course of the RLNs places them at high risk of injury, particularly the left nerve, which loops around the aorta. Consequently, the incidence of left UVFI accounts for *60 % of UVFI cases [3, 4] . Injury to the vagus nerve proximal to the branching point of the superior laryngeal nerve is known as a ''high vagal'' injury and, clinically, often results in a more severe presentation, particularly with greater degrees of dysphagia because of loss of sensation and motion impairment.
Surgical trauma may occur at any point along the nerves, and the procedures most likely to result in RLN or vagus nerve injury include brainstem, skull base, neck, and thoracic surgery. Historically, thyroid surgery was the procedure most commonly implicated in vocal fold paralysis, with reports of injury to the RLN occurring in 0.3-13.2 % of cases [6] . Increasing use of the anterior approach for cervical spine surgery has resulted in an increase of vocal fold paralysis cases associated with cervical spine surgery, with reported incidence of 2-21.6 % of all anterior cervical spine surgery [6] . In contemporary studies of UVFI, thyroid surgery accounts for 12-26 % of surgical causes of UVFI, and cervical spine surgery is implicated in 15-32 % [4, 5] . Although the proportion of iatrogenic cases of UVFI caused by thyroid surgery seems to be decreasing, the vast majority (80 %) of surgicallyinduced bilateral vocal fold immobility can still be attributed to thyroid and parathyroid surgery [5] .
Thoracic procedures that place the RLNs at risk of injury include aortic surgery, esophageal surgery, pulmonary lobectomy, pneumonectomy, mediastinoscopy, and thymectomy. Surgery involving the brainstem and skull base may result in vagus nerve paralysis and is often associated with other neurologic deficits. Other iatrogenic trauma includes endotracheal intubation, occurring in 0.1 % of patients intubated for any reason, and central venous catheterization [7, 8] .
Compression or involvement of the vagus nerve or RLN by a tumor may also occur at any location on the nerve from the skull base through the upper thoracic cavity. Although mediastinal metastases are the most common neoplastic cause of UVFI, vagal neuromas, parapharyngeal space masses, thyroid tumors, cervical metastases, esophageal tumors, thymomas, and primary lung tumors are also frequently implicated.
A variety of systemic processes and medical diseases may result in UVFI. Granulomatous disease, including sarcoidosis and tuberculosis, may cause injury to or compression of the RLN and vagus nerves. Cardiovascular disease, for example left atrial enlargement or aortic arch aneurysm may result in left RLN compression and vocal fold paralysis, known as cardiovocal or Ortner's syndrome. [9] . Arnold Chiari malformation may result in compression of the vagus nerves at the skull base, typically presenting as bilateral vocal fold paralysis in the pediatric population. CharcotMarie-Tooth disease is a hereditary peripheral nerve palsy that infrequently results in laryngeal neuropathy, which most often presents as progressive bilateral vocal fold paresis [10, 11] . Vocal fold paralysis may also be among the neurologic deficits caused by amyotrophic lateral sclerosis (ALS), postpolio syndrome, and bulbar palsies.
Although comprehensive evaluation will often identify the cause of UVFI, the etiology remains elusive in 10-20 % of cases. These idiopathic cases are presumed to be secondary to viral neuropathy, suggested by positive serology and antecedent viral illnesses in a small proportion of cases.
Vocal fold immobility from mechanical causes may result from processes involving the cricoarytenoid joint or intrinsic laryngeal muscles. Prolonged intubation and other laryngeal trauma may result in posterior glottic stenosis or fibrosis of the cricoarytenoid joint. UVFI may also occur as a result of rheumatoid arthritis involving the cricoarytenoid joint, fibrosis secondary to radiation therapy, and invasion of the intrinsic laryngeal muscles by tumors. Dislocation of the arytenoid cartilage has been described, with intubation trauma implicated in most of these cases [12] . The topic of arytenoid dislocation and subluxation off the cricoarytenoid joint is regarded as controversial by many authors. One recent well executed study demonstrated that endotracheal intubation invoked trauma cannot reliably mobilize or disrupt this joint [13] .
History
Evaluation of the patient with UVFI should include an assessment of the patient's symptoms and a search for the etiology. Symptoms of UFVI are the result of glottic insufficiency, and typically manifest as a weak, breathy, and hoarse voice. The severity of voice complaints ranges from mild vocal fatigue to severe dysphonia, typically correlating with the degree of glottic insufficiency present [14] . Increased vocal effort, vocal fatigue, odynophonia, and difficulty being heard over background noise or on the telephone are common complaints. Patient-reported outcomes from measurement of voice-related quality of life (V-RQOL) are useful for assessing the effect of dysphonia on the patient and for comparing scores to determine response to treatment. Several instruments are available, including the V-RQOL measure [15] and the voice handicap index (VHI) [16] .
Patients with UVFI also frequently complain of dysphagia, particularly aspiration of liquids. A persistent glottic gap, associated sensory deficits, pharyngeal weakness, and delayed relaxation of the cricopharyngeus muscle may all contribute to dysphagia in UFVI cases. A thorough swallowing history should include a discussion of their current diet, difficulty swallowing liquids or solid foods, compensatory strategies they have developed, weight loss, and history of pneumonia.
Dysphagia associated with UVFI may have a wide range of severity, affected by level of neurologic injury (e.g. central nervous system, proximal vagus nerve, or RLN), pulmonary function, medical comorbidities, and overall vigor of the patient. Although isolated RLN injury rarely results in severe dysphagia, frank aspiration is common in patients with laryngeal sensory deficits and pharyngeal weakness from high vagal injury or who have other associated cranial neuropathies from a CNS process. The same level of aspiration that is well tolerated by patients with a strong cough may be debilitating for those patients with severely diminished cough mechanism. Similarly, underlying pulmonary pathology, for example asthma or chronic obstructive pulmonary disease (COPD), inhibits a patient's ability to safely tolerate mild aspiration. Dyspnea is commonly experienced by patients with UVFI, and may result from two very different mechanisms. Most often, patients have a sensation of breathlessness during speech that results from escape of air through the glottic gap during phonation. Cough mechanism and thoracic stabilization during the Valsalva maneuver are also affected. Less frequently, patients may experience dyspnea as a result of partial glottic obstruction, as a result of inability to fully abduct the immobile vocal fold. In the absence of contralateral vocal fold motion impairment, most patients will be asymptomatic from the small decrease in glottic opening, except for those at the extremes of fitness. For patients with dyspnea, differentiating these two causes of their symptoms is important for determining appropriate surgical management, as the treatment for one would only exacerbate the other.
In determining the etiology of vocal fold immobility, past medical and surgical histories often reveal a likely source of injury. A history of diseases or procedures affecting the brain, skull base, neck, and chest, and history of antecedent intubation should be investigated. Systemic medical disease, for example sarcoidosis and rheumatoid arthritis, should be identified. Clinicians should perform a thorough neurologic review of systems to uncover any underlying neurologic disorders. A history of tobacco use is important to determine risk of pulmonary malignancy and guide decisions for further evaluation with imaging.
Physical Examination
Perceptual Analysis of the Voice Evaluation of the patient with suspected UVFI should include assessment of voice as a crucial element of the physical examination. Some patterns of voice disturbances are characteristic of UVFI. A breathy quality of the voice will result from a persistent glottic gap that allows inappropriate air escape during phonation. Inability to loudly project the voice is common among patients with flaccidity of the vocal fold from paralysis. Diplophonia may occur when the immobile vocal fold is at a different tension from that of the contralateral side, resulting in each vocal fold vibrating at a different frequency. This may be most noticeable when the patient tries to yell, as increased subglottic pressure causes the flaccid vocal fold to luff away from midline.
Compensatory mechanisms may also result in abnormal voice patterns that are characteristic of vocal fold immobility. Many patients will have a strained quality of their voice from extralaryngeal muscle hyperfunction to compensate for glottic insufficiency. Elongation and tension of the vocal folds via cricothyroid muscle activation is another compensatory phenomenon that reduces the glottic gap and resultant breathiness but results in an abnormally high-pitched voice, known as compensatory or paralytic falsetto [17] . The presence of this phenomenon suggests an intact superior laryngeal nerve. The clinician should also listen for disturbances in articulation, fluency, and resonance, which would raise suspicion for a proximal neurologic injury or underlying neurologic disorder. Some significant speech disturbances may only be identified by asking the patient to perform specific tasks. Maximum phonation time (MPT) is a simple bedside test that measures the duration a patient can sustain the vowel/i/ on a single breath. Although highly dependent upon patient effort, this test enables quantification of glottic insufficiency and is particularly useful for assessing outcomes of treatment. An MPT of[21 s is considered normal. Another test of glottic insufficiency is the s/z ratio, which compares the maximum time a patient can sustain an unvoiced /s/ to a voiced /z/. Patients with glottic insufficiency will have decreased maximum phonation time on a /z/ whereas the /s/ time should remain near normal, resulting in an increased s/z ratio. Articulation, muscle control, and coordination may be tested by rapid repetition of the syllable /pa/ for lip function, /ta/ for tongue tip function, and /ga/ for posterior tongue function.
Head and Neck Examination
A thorough and systematic neurologic examination of the head and neck should be performed for all patients with UVFI [18] . All cranial nerves should be tested, with particular attention to the other branches of the vagus nerve and the hypoglossal and accessory nerves, which travel with the vagus nerve through the jugular foramen. Palatal asymmetry is assessed during elevation with phonation. Tongue deviation indicates hypoglossal weakness, although a more subtle tongue weakness may be discovered by having the patient push the tongue against the cheek while it is palpated by the examiner externally [19] . The tongue should be examined at rest for signs of fasciculations. Ocular examination should be performed to check for Horner's syndrome. The neck should also be carefully examined for masses, lymphadenopathy, and surgical scars.
Laryngeal Examination
Laryngeal examination is best accomplished with transnasal flexible laryngoscopy, because this enables observation of pharyngeal and laryngeal motor function. Although rigid laryngoscopy enables excellent visualization of the endolarynx, the pharynx and soft palate are not examined in as much detail with this technique and tongue traction required may alter laryngeal posture and lead to an inaccurate assessment of laryngeal function.
The range of laryngoscopic findings in vocal fold immobility is quite variable (Fig. 1) . This is not surprising, given the array of different etiology of vocal fold immobility and the range of innervation status among cases of vocal fold paralysis. Furthermore, there is little consensus among laryngologists' interpretation of laryngoscopic findings in vocal fold motion impairment [20] . Nevertheless, a thorough laryngoscopic examination is critical for determining an individual patient's laryngeal function and most appropriate management.
The larynx should be examined during a variety of tasks. Instructing the patient to alternate between a sustained vowel /i/ and sniffing through the nose (/i/-sniff maneuver) will result in maximum adduction and abduction and reveal asymmetric vocal fold motion. UVFI is readily detectable by laryngoscopy for most patients, although cricothyroid, interarytenoid, and extralaryngeal muscle function may result in slight movement that leads to diagnostic challenges. Intact contralateral innervation of the interarytenoid muscle may cause subtle adduction of a paralyzed vocal fold during phonation, resulting in apparent abduction. Asking the patient to perform a single sniff while the vocal folds are at rest is the most accurate test for isolation of vocal fold paralysis in the setting of interarytenoid movement; a paralyzed vocal fold from RLN injury cannot actively abduct from the resting position. Conversely, a paralyzed vocal fold may paradoxically adduct during inspiration, either from passive medialization of a denervated flaccid vocal fold by Bernoulli effect or from inappropriate adduction caused by synkinesis.
Hyperfunction of extralaryngeal muscles is frequently used by patients with UVFI to compensate for glottic insufficiency. The resulting anteroposterior compression of the glottis and hyperadduction of the ventricular folds may obscure the view of the glottis during laryngoscopy and may be the most prominent sign of glottic insufficiency [21] . ''Unloading'' the voice with strategies to reduce compensatory hyperfunction, for example sighing and humming, can be performed during laryngoscopy to improve visualization of the true vocal folds.
The position of the arytenoid cartilage is often altered in cases of vocal fold immobility. The arytenoid cartilage is stabilized on the cricoid by the intrinsic laryngeal muscles, particularly the posterior cricoarytenoid muscle. Paralysis of these muscles may lead to anteromedial prolapse of the arytenoid apex and caudal displacement of the vocal process. The arytenoid may also demonstrate the ''jostle sign'' from lateral displacement by contact with the arytenoid on the intact side [22] . This is most readily detected by observing lateral motion of the muscular process of the paralyzed arytenoid under the mucosa of the piriform sinus. Presence of this passive arytenoid movement is highly suggestive of a mobile arytenoid and may be useful in cases in which cricoarytenoid joint fixation is suspected.
Glottic configuration and the position of the true vocal folds should be assessed in detail, in both the medial-lateral and rostral-caudal planes. Although, historically, it was believed that the position of the paralyzed vocal fold could be used to determine the etiology of vocal fold immobility and the site of neurologic injury, several studies have since shown no correlation between site of injury and vocal fold position [23] [24] [25] . However, systematic examination of vocal fold position is essential for surgical planning. The most consistent glottic findings in UVFI are a shortened and bowed vocal fold [23] . Anterior rotation of the arytenoid results in caudal displacement of the muscular process and a vertical height mismatch of the paired vocal folds. It is important to recognize height mismatch before surgical intervention, because medialization alone may fail to achieve satisfactory voicing. The glottic closure pattern should be assessed for contact both anteriorly, between the vibrating edges of the membranous vocal folds, and posteriorly at the vocal processes. Atrophy and bowing of both vocal folds should be noted, as significant bowing of the contralateral mobile vocal fold may prevent adequate glottic closure even after the immobile side has been appropriately medialized.
In addition to the larynx, other structures of the upper aerodigestive tract are examined during flexible laryngoscopy. Examination of the soft palate for velopharyngeal closure can be assessed by positioning the endoscope in the posterior nasal cavity and asking the patient to repeat syllables beginning with fricative or plosive consonants, such as ''kitty cat'', and watching for bubbles while the patient holds an /s/. The tongue base, pharynx, and hypopharynx are then examined, looking for asymmetry, abnormal spontaneous movements, and pooling of secretions in the piriform sinuses and vallecula. The pharyngeal squeeze maneuver is performed by asking the patient to phonate a high-pitched, strained /i/ sound, resulting in dramatic contraction of the pharyngeal constrictors. This maneuver will demonstrate pharyngeal weakness and asymmetry, helpful both for diagnosis of a proximal neurologic lesion and for prediction of swallowing function [26, 27 • ].
Videostroboscopy and High-Speed Imaging
Videostroboscopy has been well established as part of the evaluation of dysphonic patients. Although it is routinely Fig. 1 Variable laryngoscopic findings for two individuals with left vocal fold paralysis. Laryngoscopy for patient a reveals anterior displacement of the arytenoid, flaccidity of the true vocal fold, and salivary pooling in the left piriform sinus. In contrast, patient b has a fairly upright arytenoid with atrophic vocal fold with only minimal flaccidity used during laryngoscopic examination of patients with UVFI, it is limited by difficulties capturing reliable stroboscopic signals for severely dysphonic patients and it is unclear whether the information it provides leads to changes in management [28] . In cases of vocal fold motion impairment in which flexible laryngoscopic examination is unclear, stroboscopy may provide additional information by revealing phase asymmetry and enabling detailed assessment of glottic closure. Stroboscopic findings have also been shown to correlate well with objective voice analysis and are useful for assessing post-procedure outcomes [29] . A recent study found significant differences in dynamic glottal gap area on stroboscopy between patients with RLN and SLN paralysis compared with RLN paralysis alone, suggesting that stroboscopy may be useful for determining cricothyroid muscle function as it affects vibratory control [25] .
High speed laryngeal imaging has evolved as a method of laryngeal visualization that overcomes many of the limitations of videostroboscopy [30] [31] [32] . It has been proposed as a useful diagnostic tool for vocal fold paresis [33] and a method for automatic diagnosis of vocal fold paresis has been developed by use of image-analysis technology based on high-speed imaging [34] . Although high-speed imaging offers many exciting possibilities in the evaluation of dysphonic patients, currently the expense of the equipment prevents widespread use in everyday practice, and its clinical utility in vocal fold motion impairment remains to be seen. Certainly, in most cases of UVFI, standard flexible laryngoscopy is adequate for diagnosis and treatment planning. Techniques such as videostroboscopy and highspeed imaging may be helpful for evaluation of more subtle cases of vocal fold paresis and for monitoring the vibratory function of the vocal folds before and after treatment [35] .
Further Investigations

Imaging
When the history and the physical examination findings do not clearly identify the cause of UVFI, further investigation of the etiology is indicated. Imaging from the origin of the vagus nerve in the skull base through the course of the RLN in the mediastinum is well established as part of the evaluation of patients with vocal fold paralysis of unknown etiology. The most commonly used imaging modalities for this purpose are chest radiography (CXR) and neck and chest computed tomography (CT) scans; magnetic resonance imaging (MRI) and ultrasound are used less frequently. There is no consensus among otolaryngologists regarding which modality is best. A recent survey of American Broncho-Esophagological Association members asked which studies are often or always necessary; CXR was believed to necessary by 69 % of respondents, CT by 72 %, and MRI by 39 % [18] .
Critical evaluation of the literature reveals that the evidence is insufficient to enable a blanket recommendation for all cases, but cross sectional imaging is likely to be indicated [36] . Although some important causes of paralysis, for example intrathoracic malignancy or aortic arch aneurysm, may be detected on CXR [37] , plain radiographs may miss significant thoracic pathology in 42-72 % of cases of vocal fold paralysis, particularly within the left aortopulmonary window [38, 39 • ]. It has been proposed that CXR should be obtained as a first step in evaluation: if negative, CT scan is obtained to rule out missed pathology; if positive, directed evaluation with further imaging studies are obtained as indicated [37] . However, cross-sectional imaging with CT or MRI is likely to be recommended for evaluation of most cases of thoracic pathology causing vocal fold immobility, and it may, therefore, be most efficient to proceed directly to cross-sectional imaging initially.
The patient's clinical history and physical examination may help to guide imaging decisions. If a high vagal lesion is suspected, an MRI may be the most useful imaging modality for evaluation of the skull base [40] . True positive findings on CT or MRI will be more likely for patients who fall into a high-suspicion group on the basis of clinical history; the number of false positive findings will be greater for those in a low-suspicion group [41] . The individual patient and treating physician must weigh the benefits of discovering potential pathology against the risks of radiation exposure, cost, and morbidity of further testing. In summary, although evidence is limited to retrospective studies, cross sectional imaging along the course of the vagus nerves and RLNs with CT or MRI is generally recommended for evaluation of UVFI without a clear etiology.
Laboratory Studies
Laboratory testing has been described as part of the evaluation of patients with UVFI without clear etiology. Such tests include rheumatoid factor, Lyme titer, erythrocyte sedimentation rate, antinuclear antibody (ANA), angiotensin-converting enzyme (ACE), syphilis testing, and blood chemistry including glucose [18] . Although results from these studies may be abnormal for medical diseases associated with UVFI, no studies support their routine use in the absence of a high clinical suspicion of a particular disease [2] . Indeed, 80 % of surveyed members of the American Broncho-Esophagological Society indicated that these tests are only occasionally or rarely appropriate in cases of idiopathic UVFI [18] .
Laryngeal Electromyography
Laryngeal electromyography (LEMG) is another technique used by some otolaryngologists to differentiate between mechanical and neurogenic causes of UVFI and to predict prognosis for recovery of vocal fold paralysis. The ability to predict poor recovery may affect the decision to proceed with early definitive surgical intervention. A survey of members of the American Broncho-Esophagological Association, found that 75 % of respondents felt LEMG was at least occasionally necessary for evaluation of UVFI, although the indications, timing, and interpretation vary among clinicians [42] .
In cases in which it is unclear whether immobility is caused by neurologic injury or mechanical fixation, a normal LEMG pattern strongly suggests mechanical etiology. However, cases of UVFI in which both mechanical and neurogenic etiology contribute, for example prolonged intubation, may result in diagnostic confusion [43] .
Results from use of LEMG as a prognostic measure of recovery from vocal fold paralysis have varied among investigators, probably because of different techniques and interpretation among clinicians and the complex, variable, and uncertain nature of spontaneous laryngeal re-innervation. It is the unpredictability of laryngeal re-innervation that drives the desire for a reliable prognostic tool for vocal fold paralysis and has led to several studies evaluating the utility of LEMG in this regard. A meta-analysis including 503 patients that evaluated the utility of LEMG for accurate prediction of prognosis of motion recovery found that LEMG was able to predict poor prognosis with 91 % accuracy, but was only able to predict good recovery 56 % of the time [44 •• ] . Similarly, a multidisciplinary panel convened by the Neurolaryngology Study Group of the American Academy of Otolaryngology-Head and Neck Surgery found that LEMG is most useful for predicting poor functional outcome and is clinically useful as a qualitative, rather than quantitative, measure. They concluded that further studies are needed to standardize the practice of LEMG and determine its optimum utility and clinical value [45] .
Timing of LEMG should be at least 14 days after onset of immobility, to enable Wallerian degeneration to occur and spontaneous activity to emerge, and is most useful within six months of injury. LEMG for evaluation of UVFI is most often performed using monopolar needle electrodes in the thyroarytenoid, cricothyroid, and posterior cricoarytenoid muscles, with some clinicians including the lateral cricoarytenoid, interarytenoid, and cricopharyngeus muscles [42] . Many otolaryngologists (56 %) perform diagnostic LEMG with an electromyographer for additional assistance with interpretation. Poor prognostic signs include the presence of spontaneous activity, aberrant motor unit action potential (MUAP) morphology, reduced recruitment, synkinesis, and electrical silence (Fig. 2) .
Synkinesis is frequently encountered in cases of neurogenic UVFI; it results from aberrant cross-re-innervation between adductor and abductor muscle groups, and has been found to be associated with poor prognosis for functional recovery (Fig. 2c) [46] . This can be tested by having the patient perform an abductor task (sniffing) while measuring activity from an adductor muscle, and vice versa. Increased electrical activity during these tasks indicates that cross-reinnervation has occurred. A range of re-innervation exists from fully appropriate to synkinesis without any functional movement, leading to variable functional outcomes for patients with evidence of synkinesis on LEMG, depending upon the final predominant pattern of re-innervation.
Formal Evaluation of Swallowing
For patients with UVFI, the presence of aspiration and significant dysphagia may have the biggest effect on the decision to proceed with early intervention. The prevalence of aspiration among patients with UVFI is 18-38 % [ [47] [48] [49] . Therefore, if a patient complains of dysphagia, or aspiration is suspected, further evaluation of their swallowing function should be performed. Modified barium swallow (MBS) is the recommended method for evaluation of swallowing complaints, although flexible endoscopic evaluation of swallowing (FEES) and FEES with sensory testing (FEESST) have emerged as techniques that enable safe and convenient evaluation of swallowing that can be performed in the office [27 • ].
Conclusions
UFVI is a highly variable clinical entity that warrants thorough evaluation to assess the functional status of the larynx and to determine the etiology. Individuals with poor cough or significant dysphagia may warrant urgent rehabilitation of glottal competence. If the cause of vocal fold immobility is not discovered despite careful history, physical examination, and laryngoscopic examination, imaging along the course of the vagus and RLNs is recommended. Routine laboratory studies are generally not indicated in the absence of clinical suspicion of a specific disease. LEMG may be useful in specific cases of vocal fold immobility to determine the neurologic status of the larynx and for prediction of poor prognosis.
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